Immunological theories have opened new horizons to our knowledge of several neurological diseases (for example multiple sclerosis, Guillain-Barre syndrome, and myasthenia gravis). Studies of parameters of the general immunological system as well as of the immunological system within the confines of the central nervous system (CNS) itself, have given clues about possible aetiological mechanisms.' 2 The immunoglobulins, of which IgG is the major representative are the best known immunological parameters of CNS immune reactions. They can be detected in normal cerebrospinal fluid but their concentration in the CSF is closely related to their concentration in serum as well as the state of the blood-CSF-barriers. Changes of these ratios are associated with various pathological conditions.34
SUMMARY A group of 38 patients with immunoglobulin free light chains (kappa and/or lambda) in the cerebrospinal fluid was studied. Only five of them showed one band of kappa free light chains, 36 of them showed one or more bands of lambda free light chains. There were 33 multiple sclerosis patients among them and they were compared with 33 control multiple sclerosis patients who did not have free light chains but only showed an oligoclonal pattern of immunoglobulins in their CSF. Of several clinical and pathological parameters, only three were statistically significant: (A) for all patients, as well as for the multiple sclerosis patients alone, elevated numbers of free light chains of type lambda were associated with the elevated numbers of white blood cells in the CSF (p < 0.003), (B) for multiple sclerosis patients, elevated numbers of free light chains of type lambda were associated with shorter time intervals between the last relapse and the date of the lumbar puncture (p < 0.004) and (C) also with shorter duration of the disease (p < 0-01). The presence of lambda free light chains in the cerebrospinal fluid seems to indicate that recent antigenic stimulation has occurred within the central nervous system following exacerbation. The inverse association of the number of lambda free light chains with the duration of the disease is suggestive of a pathological expression of the "burning out" phenomenon of the multiple sclerosis process.
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Results
We studied 39 CSF samples from the 38 patients selected. All these patients showed an oligoclonal pattern of immunoglobulins. There were 34 samples which contained only lambda free light chains (from 1 to 6), three samples contained only one kappa and two samples showed concurrence of one lambda and one kappa free light chains. Because of the small number of patients with kappa free light chains, no mentioned in  table 2 to see if the two groups (with and without free light chains) differed qualitatively. We also looked for a quantitative association of these parameters with the number of free light chains type lambda, and the results of which are shown in table 2. The grade of disability has been determined using the Kurtzke scale, for the general condition and for each functional system separately.7 Two associations were statistically significant. (1) The number of free lambda light chain bands was inversely related to the duration of the disease (p < 0.01) ( fig. 2) . We found that when the disease process had lasted for a period of more than 7 years, no patient showed more than two lambda free light chains in the CSF. This association with duration of disease was not biased by the type of multiple sclerosis, (classified according to the McDonaId and Halliday criteria) or by the Kurtzke grade of disability. (2) The inverse association of the number of lambda free light chains with the time interval between the last relapse and the date of the lumbar puncture was also significant (p < 0.004), although this information was available for only 24 of the multiple sclerosis patients ( fig. 3 ). It can be seen that in all patients with three or more free light chains, the relapse had occurred within the last 2 months (from sample date). We have taken the definition of a relapse, as it is stated by Schumacher et al: a period of at least 24 hours in which there is worsening of (an) existing symptom(s) provided that the course has been stationary or has improved during the previous month.8
Discussion
The technique of immunoblotting polyacrylamide gels will detect free light chains which are not bound to heavy chain immunoglobulins. In our 38 patients studied, 33 showed up to six lambda bands and only five showed a single kappa band of free light chains. No conclusions about the presence of kappa chains can be drawn owing to the small number of such patients. However the difference between the absolute number of patients with kappa and with lambda free light chains is noteworthy in itself. Using a technique which is less direct than electrophoresis, in 1975, Bollengier etal suggested that free light chains occurred in CSF.9 However, it is worth noting that, using their rather different technique of immunoprecipitation with antiserum directed against Bence-Jones protein which had been previously adsorbed with heavy chains, the number of patients with free kappa was found to be larger than those with free lambda. Bollengier, in 1979 discussed some of the difficulties of comparing her data with others as well as her previous data.'0
The other technique which is rather more akin to our own is that of electrophoresis followed by immunodiffusion." Using this approach, it has been found that 96% of multiple sclerosis patients had elongation of their kappa and/or lambda precipitin arcs. It is not possible to count the number of individual bands of light chains with this particular technique; however, they comment that most of the elongations were anodic. This may imply agreement with our own findings, but it should also be noted that being near the origin in their system (due to electroendosmosis) they may also be detecting immune complexes, which are retarded near to the cathode in acrylamide electrophoresis due to molecular seiving by the gel.
Elevated numbers of free light chains were associated with elevated numbers of CSF white cells (pleocytosis). Moreover, the larger number of free light chains is also related to relatively recent clinical exacerbations. In our laboratory, the presence of three or more free light chains (always type lambda) points to a relapse having occurred within 2 months of the date of the lumbar sample. It is known that in other circumstances such as bone marrow transplantation and animals raised in germ-free environments, that the initial encounter with antigens is associated with the presence of free light chains. Taking into account our own findings, the presence of free light chains in the CSF could well be an indicator that recent immunological stimulation has taken place within the CNS.
The second finding is the inverse relationship between the number of free lambda light chains and the duration of the disease. The question as to whether this is a pathological expression of the "burning out" phenomenon of the multiple sclerosis process deserves further study.
There is an additional problem which also requires further investigation: why do only a proportion of multiple sclerosis patients show free light Vakaet, Thompson chains in the CSF and yet this group does not seem to differ clinically from the control group? It has not been possible to discern a difference from our retrospective study of hospital notes. We hope that a further prospective study will reveal the answer to this intriguing question.
This work was supported in part by a grant from the MRC.
